Imatinib mesylate (Gleevec) induces human corpus cavernosum relaxation by inhibiting receptor tyrosine kinases (RTKs): identification of new RTK targets.
To evaluate the effect of the tyrosine kinase inhibitor imatinib mesylate (Gleevec) on human corpus cavernosum (HCC) smooth muscle tone. HCC were obtained from 18 erectile dysfunction (ED) patients undergoing penile prosthesis surgery. The effects of imatinib in HCC strips were investigated in the presence of various inhibitors. The human phosphoreceptor protein tyrosine kinase (PTK) array (Proteome Profiler Array) detected changes in receptor phosphorylation before and after imatinib. Immunohistochemistry was used to localize phosphorylated c-kit (CD117/stem cell factor) in HCC smooth muscle cells. Phenylephrine-induced contraction in HCC was significantly inhibited by imatinib (97.7% ± 2.3%). l-nitro-arginine methyl ester (l-NAME) or guanylyl cyclase inhibitor [1H-1,2,4] oxadiazolo [4,3-a]quinoxalin-1-one (ODQ) alone did not reverse the effect of imatinib, but suppressed this response in combination (18.0% ± 0.6%). The K(+) channel blockers (apamin and tetraethyl ammonium) decreased the imatinib-induced relaxation by 64% and 51%, respectively. PTK microarray analysis of 42 different phospho-receptor tyrosine kinases showed 14 were clearly activated in HCC. Imatinib treatment significantly inhibited phosphorylation of PTKs. A high level of CD117/c-kit-positive immunostaining was detected in untreated HCC smooth muscle, but not in treated HCC. Imatinib caused HCC smooth muscle relaxation in vitro mediated by nitric oxide/guanosine monophosphate signaling, involving the large-conductance Ca(2+)-activated K(+)-channels (BK(Ca)) or by inhibiting the upregulated PTK pathway. These results suggest that imatinib may also benefit erectile dysfunction patients who are not responsive to phosphodiesterase-5 inhibitors.